Materials and Methods:
1 H NMR and 13 C NMR spectra were recorded in deuterated solvents on a Bruker ADVANCE 400 NMR Spectrometer. 1 H NMR chemical shifts are reported in ppm downfield from tetramethylsilane (TMS) reference using the residual protonated solvent as an internal standard. Mass spectra (MALDI-TOF-MS) were determined on a Bruker BIFLEX III Mass Spectrometer. Absorption spectra were measured with Hitachi (model U-3010) UV-Vis spectrophotometer in a 1-cm quartz cell. Cyclic voltammetry (CV) was performed with a Zahner IM6e electrochemical workstation using glassy carbon discs as the working electrode, Pt wire as the counter electrode, Ag/AgCl electrode as the reference electrode. 0.1 M tetrabutylammonium hexafluorophosphate (TBAPF 6 ) dissolved in CH 2 Cl 2 was employed as the supporting electrolyte. The plot includes the signal of the ferrocene as an internal potential marker. CH 2 Cl 2 was freshly distilled prior to use. All chemicals were purchased from commercial suppliers and used without further purification unless otherwise specified. The detailed device fabrication method: the transistors based on single-crystal microribbons of 9 were fabricated with "top contact" geometry. SiO 2 /Si substrate was treated with octadecyltrichlorosilane (OTS). Single-crystal microribbons of 9 were grown by a simple slowly solvent evaporation process. A saturated solution of 9 in toluene was prepared and poured over the OTS-treated SiO 2 /Si substrates directly. After the solvent evaporation, long, thin microribbons of 9 were obtained on the OTS-treated SiO 2 /Si substrates. Au was used as the source and drain electrodes based on the fact that the HOMO level of compound 9 (5.3 eV) was very close to the work function of gold (5.1 eV) via "organic nanowires mask" technique. The detailed method of "organic nanowires mask" technique: Firstly, Si/SiO 2 /OTS substrates with patterned ribbons of 9 were prepared by slow solvent evaporation process. Then, an individual ribbon of the "H"-type anthracene derivative (see Ref. 1) was picked up by a mechanical probe and crossed over the patterned ribbon of 9 as an "organic ribbon mask". After that, gold source and drain electrodes were vacuum deposited on the crossed-ribbon structure. Finally, the "organic ribbon mask" was peeled off, and a device fabricated by this "organic ribbon mask" technique was obtained. 1 2. Synthesis and characterization of compounds 5, 6, 7, 8, 9 and 10.
The starting material 4 2 and 1-iodo-2-(phenylethynyl)benzene 3 were synthesized according to literature procedures.
Compound 5:
In an oven dried flask, sodium hydride (923 mg, 60% in mineral oil, 23.1 mmol) was added carefully to a solution of compound 4 (5.0 g, 15.4 mmol) in 40 ml anhydrous DMF under nitrogen. The solution was stirred at room temperature for half an hour. Then 2-ethylhexyl bromide (5.9 g, 30.6 mmol) was added dropwise and the reaction mixture was stirred over night at 90 °C. After cooling down, the reaction was quenched by adding 5 ml water dropwise and extracted with CH 2 Cl 2 . The organic phase was washed with water and dried over MgSO4. After removal of the solvent, the residue was purified by silica gel chromatography (petroether) to afford compound 5 (6.3 g, 93.6%) as a white solid. 1 
Compound 6:
Compound 5 (6.3 g, 14.4 mmol) in AcOH (120 mL) was heated to 80 °C, and then KI (6.5 g, 39.2 mmol) and KIO 3 (4.1 g, 19.2 mmol) were added in one portion. The mixture was stirred at 80 °C for 6 h, and then poured into 10% sodium thiosulfate solution and extracted with CH 2 Cl 2 . The combined organic layers were washed with water and dried over MgSO 4 . After removal of the solvent, the residue was purified by silica gel chromatography (petroether) to afford compound 6 (7.8 g, 78.6%) as a white solid. 1 
Compound 7:
Compound 6 (7.6 g, 11.0 mmol), Pd(PPh 3 ) 2 Cl 2 (155 mg, 0.22 mmol) and CuI (84 mg, 0.44 mmol) were added into a two necked flask in nitrogen atmosphere. Then Et 3 N (50 mL) and THF (50 mL) were added by injection. After addition of phenylacetylene (2.4 g, 23.1 mmol) dropwise, the mixture was stirred at room temperature for 36 h. The reaction mixture was added into 200 ml saturated aqueous ammonium chloride and extracted with CH 2 Cl 2 . After removal of the solvent, the residue was purified by silica gel chromatography (dichloromethane: petroether =1:3) to afford compound 7 (6.3 g, 89.9%) as a white solid. 1 
Compound 8
n-BuLi (1.6 M hexane solution, 8.8 ml, 14.1 mmol) was added dropwise into a solution of compound 7 (3.0 g, 4.7 mmol) in 30 ml of dry THF at -78 °C. The mixture was maintained at this temperature for 1h, and then I 2 (4.8 g, 18.9 mmol) in 10 ml dry THF was added dropwise. After warmed to room temperature for another 30 minutes, the mixture was poured into 10% sodium thiosulfate solution and extracted with CH 2 Cl 2 . After removal of the solvent, the residue was purified by silica gel chromatography (dichloromethane: petroether =1:3) to afford compound 8 (2.8 g, 81.5%) as a white solid. For this reaction, 50 mL heavy-walled pressure vessels were used. A 50 mL oven dried glass pressure vessel was equipped with a teflon-coated magnetic stirring bar and was purged with dry nitrogen. The vessel was then charged with hydroquinone (1.2 g, 10.9 mmol), Cs 2 CO 3 (3.6 g, 11.0 mmol), CsF (1.8 g, 11.8 mmol), P t Bu 3 (10 wt% in hexane, 663 mg, 0.3 mmol), Pd 2 (dba) 3 (75.2 mg, 0.08 mmol), compound 8 (2.0 g, 2.7 mmol) and 1-iodo-2-(phenylethynyl)benzene (3.3 g, 10.9 mmol), After adding 15 ml dry 1,4-dioxane by injection , the vessel was sealed and immediately heated to 140 °C. During the reaction a dark red solution formed. After heating for 30 h, the mixture was removed from the oil bath, cooled, opened to the air, and immediately diluted with 100 ml CH 2 Cl 2 . The combined organic layers were washed with water and dried over MgSO 4 . After removal of the solvent, the residue was purified by silica gel chromatography (gradient elution from pure petroether to petroether: CH 2 Cl 2 =1:2) to afford the pure sample of compound 1 (98.0 mg, 5.1%, calculated from 1-iodo-2-(phenylethynyl)benzene) as a brown solid, the crud product of compound 9 as a red solid. The pure sample of compound 9 (272.2 mg, 12.0%, calculated from compound 8) was obtained by recrystallization from the mixture solvent of CH 2 Cl 2 and n-hexane. And trace of compound 10 as a dark red solid was also obtained in this reaction. 
